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SPECIFICATION FOR '0' RINGS 

PART 3 SEAL HOUSING DIMENSIONS, TOLERANCES AND 
DESIGN CRITERIA FOR STANDARD APPLICATIONS 
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1. Scope ~ Covers 'O'-ring housing, dimensions and associated tolerances. 

1.1 Design criteria is based on elastomenc compounds of 70 IRHD, working at pressures up to 10 MPa 
and temperatures between— SC'C and +100°C For other working conditions (pressures, 
temperature, etc) it may be necessary to select suitable elastomenc compounds of other hardnesses or 
to incorporate anti-extrusion rings. 
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IS :9975( Part 3 ) 1984 

2, Terminology 

2 1 For the purpose of this standard the definitions given in IS ' 9975 (Part 4)-1984 "Specification 
for 0' rrngs Part 4 Terminolog/ and definrtfon of terms" shaU apply 

3. O'-Rmg Housing Dimensions for Piston and Piston Rod Sealing 

3 1 Table 1 (read with Fig 1 and 2) gives details of the range of component diameters within which 
edch -ring according to IS 9975 (Part 1 )-1981 "Specification for '0' rings Parti Dimension" 
bUdW opprnte within specified design criteria, for example, '0' ring squeeze, volume fill and stretch (or 

r.onipfpsiion) 

3 2 The '0 -ring housing dimensions for piston and piston rod sealing arrangement are given fn 

TABLE 1 'O'-RING HOUSING DIAMETERS (FOR PISTON AND PISTON ROD SEALING) 

( C/aiiSi 2 1 dnd F/q 1 and 2 ) 

All dimensrons in millimetres 



O -Ring 
S'^e Code 



Housing Dtameter 



Mm 



1800C800 


11 05 


&S0 


11 55 


900 


12 06 


9^)0 


12 56 


1000 


13 06 


1060 


13 67 


1120 


14 27 


1180 


14 88 


12^0 


15 58 


1320 


16 28 


1400 


17 08 


1500 


1809 


1600 


19 09 


1700 


20 10 


2650M0O 


18 54 


1500 


19 55 


1 fjOU 


20 55 


1700 


21 56 


1&00 


22 56 


1900 


23 5; 


2000 


24 57 


2120 


25 78 


2240 


26 99 


2360 


2819 


2500 


29 60 


2550 


31 10 


2800 


32 62 


3000 


34 63 


.^150 


36 15 


3250 


37 16 


3350 


38 16 


3^50 


39 17 


3550 


40 18 


3650 


41 19 


3750 


42 20 


3870 


4341 


35501800 


24 10 


1900 


25 11 


2000 


2611 


2120 


27 32 


2240 


28 53 


2360 


2^73 


2500 


31 13 


2650 


32 64 



tf. 



Max 



11 19 


11 79 


12 26 


1280 


13 34 


13 97 


14 62 


1526 


1601 


16 77 


17 36 


1841 


1947 


20 52 


18 74 


1979 


20 85 


21 90 


22 96 


24 01 


25 07 


26 33 


27 59 


28 86 


30 34 


31 91 


33 48 


35 5e 


37 16 


38 21 


39 27 


40 32 


41 37 


42 42 


43 47 


44 73 


24 24 


25 29 


26 35 


27 61 


28 87 


30 14 


31 62 


33 19 



Mm 



8 16 


8 62 


9 09 


9 55 


1001 


1086 


12 43 


12 00 


1206 


1332 


14 07 


15 02 


15 96 


16 91 


14 25 


15 20 


16 14 


17 00 


18 03 


18 98 


19 92 


21 06 


22 19 


23 32 


24 65 


26 39 


27 83 


29 74 


31 19 


32 15 


33 10 


34 06 


35 02 


35 96 


36 94 


38 09 


18 40 


1935 


20 29 


21 43 


22 56 


23 69 


25 02 


26 78 



MSK i 

1 


8 29 


8 79 


9 28 


9 78 


10 28 


10 87 


11 47 


12 06 


12 76 


13 46 


1426 


15 26 


1626 


17 26 


14 42 


1541 


1641 


17 40 


1841 


19 40 


20 40 


21 59 


22 78 


23 98 


25 37 


26 86 i 


28 34 


30 34 


31 82 


32 81 


33 81 


34 80 1 


35 79 


36 78 


37 77 


38 96 


1859 


19 58 


20 58 


21 77 


22 96 


24 16 


25 55 


27 04 


( Continued ) 



AMENDMENT NO. 1 MAY 1994 

TO 

IS 9975(Part3) : 1984 SPECIFICATION FOR *0' RINGS 

PARTS SEAL HOUSING DIMENSIONS. TOLERANCES AND 
DESIGN CRITERIA FOR STANDARD APPLICATIONS 

( Page 14, clause A-3.1 ) — Substitute following for the existing clause. 

A-3.1 Selection of 'O* ring 53009000 

size range 99.66 to 101.97 ( seeTtbk 1 ). 



(LMDJ9) 
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IS: 9976 (Part 3) -1984 



TABLE 1 O -RING HOUSING DIAMETERS (FOR PISTON AND PISTON ROD SEALING) - Con/rf 


'O'-Ring 


Housing Diameter 


Srze Code 




<fi 


rf< 


— 


Max 


Mm 


M9M 


2800 


34-16 


34 76 


28 22 


28 52 


3000 


36 17 


36 87 


3014 


30*52 


3150 


37 69 


38 44 


31-58 


3200 


3250 


38 70 


39-49 


32 54 


32 99 


3350 


39 70 


40 55 


33 49 


3399 


3450 


40 71 


41 60 


34-45 


34-98 


3550 


41 72 


42 65 


35-41 


35-97 


3650 


42 73 


43-70 


36-37 


36-96 


3750 


43 74 


44 75 


37-33 


37 95 


3870 


44 95 


46-01 


38*48 


39-14 


4000 


46 26 


46-90 


39-72 


40 43 


4120 


47 47 


48 23 


40 87 


41-62 


4250 


48*78 


49 59 


42 12 


4291 


4370 


49 98 


50 83 


43-26 


4410 


4500 


51 29 


51*19 


44 51 


45-39 


4620 


52 50 


53 44 


45 66 


46 50 


4750 


53 81 


54 79 


46-90 


47 87 


4870 


55-02 


5604 


48-05 


4906 


500O 


56 33 


37 40 


49 30 


50 36 


5150 


57 84 


58 96 


50-74 


51 85 


5300 


59 35 


60 53 


92*17 


53 34 


5450 


60 87 


62 08 


53-62 


54 82 


5600 


62-33 


63 64 


5&.05 


66 31 


5800 


6439 


65 73 


56-96 


58 30 


6000 


66 41 


67 81 


58 88 


60-28 


6150 


67 92 


69 38 


61 -Ot 


61 77 


6300 


69 43 


70 94 


62 4S 


63'26 


6500 


71 45 


73*02 


64 39 


65 24 


6700 


73 46 


76-11 


66 32 


67 20 


6900 


75 48 


7719 


68 26 


69-21 


7100 


77 50 


79 27 


70 20 


71 19 


7300 


79 51 


31 36 


72 13 


73 18 


7500 


81 53 


83 44 


74 87 


75 16 


7750 


84 04 


8605 


76 48 


77 65 


8000 


86 56 


88 66 


78-90 


8014 


8250 


89 03 


91 26 


81 33 


82 62 


8500 


91 60 


93 86 


83 74 


85-10 


8750 


94 12 


96 47 


86 16 


87-58 


3000 


96 64 


9907 


88 58 


90-06 


9250 


99 16 


101 68 


91 00 


92 54 


9500 


101 68 


104 28 


93 42 


95 02 


9750 


104 20 


106 88 


95 84 


97-50 


35510000 


106 71 


108 51 


98 25 


99-99 


10300 


109 74 


111 60 


101 16 


10296 


10600 


112-76 


114-69 


104 60 


105-94 


10900 


11578 


11779 


106-95 


108*92 


11200 


11880 


120 89 


109 86 


111 90 


11500 


121 81 


123 99 


11276 


11488 


11800 


124 83 


127 09 


115-66 


1 1 7-86 


12200 


- 128 86 


131 22 


119-52 


1 21 -84 


12500 


131 89 


134 31 


122 44 


124 81 


12800 


134*91 


13741 


126'70 


127 79 


13200 


138 94 


141 54 


130 61 


131 76 


13600 


142 96 


14568 


134 51 


135 74 


14000 


146 99 


149-80 


138-42 


139-71 


14500 


152 03 


154-96 


143-31 


144 67 


15000 


157 06 


16013 


148-19 


149 64 


15500 


162 10 


165-29 


15308 


154-60 


16000 


167-13 


170 46 


157 96 


159 57 


16500 


17217 


175 62 


162*84 


164-53 


17000 


177-20 


180 79 


167-72 


169*50 


17500 


182-23 


185-94 


172 61 


174-46 


18000 


187-26 


191-11 


177-49 


17943 


18600 


192 29 


196-28 


182-38 


184-42 


19000 


197 33 


201 44 


187-27 


189 38 


■ , , 

( Continued ) 



IS: 9975 (Part 3) -1984 



TABLE 1 '0''RrNG HOUSING DIAMETERS (FOR PISTON AND PISTON ROD SEALING) - Conr<y 



'O'-Ring 




Housing Diameter 




Size Code 










d 


. 


d. 


A^/n 


Mjx 


Mm 


Max 


19600 


202' 36 


206 61 


192 15 


194 35 


20000 


207 40 


211 77 


197'03 


199 31 


63004000 


49'28 


49 88 


4010 


40'75 


4120 


50 48 


51 13 


41-25 


41*94 


4260 


51-79 


52 49 


42 50 


43 23 


4370 


53 00 


53 73 


43 65 


44 42 


4600 


54 31 


55 09 


44 89 


45 71 


4620 


65 52 


56 34 


46 04 


46 90 


4760 


56 89 


57 69 


47-29 


48-19 


4870 


58'04 


98-74 


43-43 


49 38 


6000 


59'35 


60-30 


49-68 


5C68 


6150 


60'86 


61 86 


51-12 


52*17 


5300 


62 3? 


63 43 


52 55 


53 66 


5460 


63 89 


64 98 


54 00 


55 14 


B600 


65'40 


66 54 


55-43 


56 63 


6800 


67-41 


68 73 


67 34 


58 62 


6000 


69 43 


70 71 


59-26 


60 60 


6150 


70 94 


72 28 


61-42 


52-09 


6300 


72 45 


73 84 


62 87 


63-58 


6500 


74 47 


76-92 


64 81 


65-56 


6700 


7648 


78 01 


66 74 


67 55 


6900 


78 50 


80 09 


68 68 


69*53 


7100 


S0'5Z 


82 17 


70-62 


71 51 


730O 


82-53 


84 26 


72 55 


73 50 


7500 


84 55 


86 34 


74 49 


75 48 


7760 


88 95 


76-90 


77 97 


BOOQ 


89'5B 


91 56 


79 32 


80 46 


8250 


92-10 


94 16 


81 74 


82-94 


8500 


94*62 


96.76 


84 16 


85 42 


8750 


97 14 


99 37 


86 58 


87 90 


9000 


99 66 


101 97 


89 00 


90 38 


9250 


102 18 


104 58 


91 42 


92-86 


9500 


104 70 


107 18 


93 84 


95 34 


9760 


107 22 


109 73 


96 26 


97 82 


53010000 


109 73 


111 41 


98 67 


100 31 


10300 


11276 


114 50 


101 58 


103 28 


10600 


11578 


117 59 


104 48 


106 26 


10900 


118 80 


120 69 


107 38 


109 24 


11200 


121 81 


123 79 


110 27 


112 22 


11500 


124-83 


126-69 


113-17 


115-20 


11800 


127-86 


129^99 


1 1 6-07 


118*18 


12200 


13V88 


134 12 


119-94 


12214 


12500 


134-91 


137 21 


122 26 


125 13 


12800 


137^93 


140 31 


12716 


12811 


63013200 


141 96 


144 44 


13106 


132 08 


13600 


145-98 


148 58 


134-96 


1 36-06 


14000 


160 01 


152 70 


138 87 


140 04 


14500 


155 05 


157-86 


143 76 


144*99 


15000 


16008 


163-03 


1 48-64 


149 94 


15500 


165'12 


168 19 


153'53 


154-92 


16000 


170-15 


173 36 


158 41 


159 89 


16500 


17519 


178 52 


163-30 


164 85 


17000 


180^21 


183 69 


168 18 


169 82 


17500 


186-25 


18S84 


173 07 


174 73 


18000 


190 28 


194 01 


177-94 


179 75 


18600 


19531 


199-18 


182-83 


184-74 


19000 


200 35 


204 34 


187-72 


189-70 


19600 


205 38 


209 51 


192-60 


194 67 


20000 


210*42 


214 67 


197 49 


199 63 


20600 


216*46 


218 82 


203-35 


205 59 


21200 


222*50 


224 95 


209'21 


211*65 


21800 


228 54 


231 10 


215 06 


217*51 


22400 


234 50 


237 24 


220 92 


22347 



( Conlmued ) 



IS : 9975 (Part 3) -1984 



TABLE 1 'O'-RING HOUSfNG DfAMETERS (FOR PfSTON AWD PISTON ROD SEAUNG) - Contcf 



'O'-Ring 
Size Code 



23000 
23600 

24300 
25000 
25800 
2^500 
27200 
28000 
29000 
30000 
30700 
31500 
32500 
33500 
34500 
35500 
35500 
37500 
3B700 
40000 

70020600 
21200 
21800 
22400 
23000 
23600 
24300 
25000 
25800 
26500 
27200 
28000 
29000 
30000 
30700 
31500 
32500 
33500 
34500 
35500 
36500 
37500 
33700 
40000 
41200 
42500 
43700 
45000 
46200 
4750O 
43700 
50000 
51500 
53000 
5450O 
56000 
58O00 
60000 
61500 
63000 
65000 
67000 



Housing Diameter 



<f. 



MiP 


MdX 


240 62 


243 38 


246 66 


249 52 


253 69 


256 09 


260 74 


263 84 


268 79 


272 03 


215 64 


Xl^\<^ 


282-88 


286 36 


290 94 


294*54 


301 00 


304 78 


311 07 


315 00 


31810 


322 17 


326 15 


330 36 


336 22 


340 59 


346 28 


350 83 


356 34 


361 06 


366 41 


371 29 


376 47 


38V53 


384 56 


391 77 


398'01 


404 03 


411 68 


417 35 


219 62 


221 78 


225 46 


227 93 


231 50 


234 06 


237 34 


240 20 


243 58 


246 34 


249 62 


252 48 


256 65 


259 65 


265 70 


267'37 


271 75 


274 99 


278 80 


282-15 


285 84 


289 32 


293 90 


299 50 



304 96 
314-05 
321 06 
329 11 
339 18 
349 24 
359 30 
36937 
379-43 
389-49 
401 56 
414 64 
426-71 
439 79 
451 87 
464 35 
477 02 
490-10 
502-16 
51524 
530 33 
542 42 
560-51 
875 60 
696 77 
61 5'84 
63091 
64600 
666-12 
686-24 



312 96 
325 13 
333 32 
343 55 
353-79 
360 03 
374-25 
384 49 
394 13 
406 16 
41931 
42851 
441 69 
453 85 
467 03 
479 20 
49237 
504*54 
517 72 
532-93 
548' 14 
563'35 
578-55 
598 83 
619-11 
63433 
649-54 
669 81 
690*09 



d. 



Mm 

\ 
\ 


Maic 


1 
226 78 


229 43 


232 64 


23539 


239-47 


242 35 


246 31 


249 30 


256 83 


257-26 


2&^-74 


ViAZ\ 


270 64 


271 17 


278 54 


279 11 


288 40 


289 05 


298 26 


298 90 


305-16 


305 94 


313 05 


31389 


322-93 


323 80 


332 79 


333 77 


342 65 


343 70 


352 51 


353 64 


362 37 


363 58 


372 23 


37352 


384 07 


385 48 


396 39 


398 36 


203 62 


205 89 


K)9 48 


211 85 


215 34 


21781 


221 20 


223 77 


227 06 


229 73 


232 92 


235 69 


239 75 


242 65 


248 77 


249 60 


257*14 


257 56 


26405 


264 51 


270 95 


271 47 


278-85 


279 41 


288 71 


289 33 


298 58 


29928 


305-40 


306 24 


313*36 


314-19 


323 24 


32413 


333*10 


33407 


342 96 


344 01 


352-82 


353-94 


362-68 


363 88 


372-54 


373 82 


384-38 


335 74 


397*20 


398 66 


409*03 


410-60 


421 85 


423-52 


433-69 


43544 


446 31 


44886 


458 34 


468 29 


47116 


473 21 


482-90 


485 14 


495 80 


498 06 


SI 0-60 


512 99 


523-39 


527-pj 


940-18 


54281 


55490 


557*72 


574 60 


577 60 


994-40 


597 48 


609-18 


612 40 


623*97 


627 31 


643*69 


647 20 


663*40 


667*08 



IS:9975(Part3)-ia84 



TABLE 2 O -RING HOUSING DIMENSIONS FOR PISTON AND PISTON ROD SEALING 

[ Ctause 3.2 and F/g 1 antf 2 ) 

All dimensions in miMimBtres. 



'O'-Ring Cross 

Section 

Diameter 

£y,(mm) 


Housing 
Width 

bi (mm) 
+025 
-000 


Housing Radial Depth 
fi(mm) 


Maximum 

Diametral 

Clearance 

C 


Corner 
Radii 


Edges 
Radii 


Piston 
Housing 


Piston Rod 
Housing 


1-80 
2-65 
3*55 
5-30 

7 00 


2*4 
36 

4-8 
7-1 
9-5 


1 38 
2-07 
2-74 

4 19 

5 67 


1 42 
215 

2 85 
4-36 
5 89 


0-13 

0-13 
0*15 
0-18 
20 


0.5 
05 
VO 
10 

ro 


1/0 3 
0-1/0 3 
O'2/O 4 
0-2/0 4 
0-2/0 4 



Note — Housing size$ given are suitable for pressures up to and including 10 MPa. 

3.3 Diametral C/earance — The maximum diametral clearance (C) given in Table 2 is suitable only for 
the compound (70 IRHD) under consideration and for pressures up to and mcluding 10 MPa. 

3.3.1 However since increased compound hardness, back up nngs (or) reduced clearances (or) both 
promote sealing to much greater pressures, the seal manufacturer may be consulted for recommended 
diametral clearances for compounds of different hardness values and varymg pressures 

3.4 Lead-ln*Ch&mfers — The length of lead-m-chamfer (Z) a^ shown in Table 3 is provfded m cylmder 
bore of piston housing and tn piston rod of piston rod housing 

TABLE 3 LEAD-INCHAMEFRS 

All dimensions in miMimelres 



'C Ring Cros5 Section 
Diameter, d^ 


1-80 


2 65 


3 55 


5 30 


7 00 


Lead 


1 1 


1*5 


1 8 


2 7 


36 



3,5 Method of Cafcuiatmg Housing Dimensions for Static Radial Applications 
Piston rod housing {see Fig 2) 
rf, Mm == rf. Max + 2f 
Piston housing ( see Fig 1 ), 
d, Max ^ rf* Min—lti 
Examples are shown in Appendix A. 

4. '0' Ring Housing Dimensions for Axial Sealing 

4.1 The recommended housing dimensions of '0' ring for axial sealing are given in Tables 4 and 5 
read with Fig 3A and 3B 




IS : 9975 ( Part 3 ) -1984 




TABLE 4 '0' RING HOUSIWG DIAMETER FOR AXIAL SEAUNG ( STATIC 

( Clause 4 1 and F\g 3A and 3B ) 

All dimensions in millimetres 



O'-Ring 


Housing 




Size Code 






"^^i^^r ^^^i/^^^p 


d. 




18000800 


11 60 




B50 


1210 




900 


12 60 




950 


1310 




1000 


13 60 




1060 


1420 




1120 


14 60 




1180 


15 40 




1250 


1610 




1320 


16 80 




UOO 


17-60 




1500 


18 60 




1600 


I9 60 




1700 


20 60 




26501400 


19 30 




1500 


20*30 




160O 


21 30 




170O 


22 30 




1800 


23 30 




1900 


24-30 




2000 


25 30 




2120 


26 50 




2240 


27 70 




2360 


28 90 




2500 


30 30 




2650 


31 80 




2800 


33 30 




3000 


35'30 




3150 


36'80 




3250 


37 80 




3350 


38 80 




3450 


39 80 




3550 


40'80 




3650 


41 80 




3750 


42 80 




3870 


44-00 
2510 




35501800 






1900 


2610 




2000 


27 10 




2120 


28 30 




2240 


29-50 




2360 


30*70 




2500 


32-10 




2650 


33 60 




2800 


35-10 




3000 


37 10 





Nonninal Diameter 


d,. 


8 00 


8 50 


9 00 


9 50 


10 00 


10 60 


n 20 


11 80 


12 50 


1320 


UOO 


15 00 


16 00 


17 00 


14 00 


15 00 


16 00 


17 00 


18 00 


1^00 


20 00 


21 20 


22 40 


23 60 


25 00 


26 50 


28 00 


30 00 

31 50 



32 50 

33 50 

34 50 

35 50 

36 50 
37-50 
38 70 

18 00 

19 00 
20'00 

21 20 

22 40 
23-60 
25-00 
26 50 
28 00 
30-00 



( Con{mu9<l ) 



IS: 9975 (Part 3) '1984 



TABLE 4 O' RING HOUSING DIAMETER FOR AXIAL SEALING (STATIC) - Confrf 


O'-Ring 
Si2e Code 


Housing 


Nominal Diameter 








rf> 


tflD 


3150 


38 60 


31-50 


3250 


39 60 


32 50 


3350 


40 60 


33*60 


3450 


41 60 


34 9 


3550 


4260 


35-5 


3650 


43 60 


36 5 


3760 


44 60 


37 5 


3870 


45 80 


38 7 


4000 


47 10 


40 '0 


4120 


48 30 


41*2 


4250 


4960 


42 50 


4370 


SO 80 


43 70 


4500 


52 10 


45 


4620 


53 80 


46 2 


4750 


54 60 


47 5 


4870 


55 80 


46 7 


5000 


57 10 


50*0 


5750 


58 60 


51 5 


F300 


60 10 


53 


5450 


61 60 


54 5 


56Q0 


63 10 


56 


5800 


65*10 


58 00 


6000 


67 10 


60 


6150 


68 60 


6r5 


6300 


70 10 


63 


6500 


72 10 


65 


6700 


74 10 


67 


6S0O 


7610 


53 


7100 


78 10 


71 


7300 


80 10 


73 


7500 


82 10 ! 75'0 1 


7 750 


84 60 


775 


eooo 


87 10 


80 


82 'jO 


89 60 


32 5 


8500 


92 10 


85 


8750 


94 60 


87 5 


sooo 


97 10 


90 


9250 


99 60 


92 5 


tj500 


102 10 


95 


9750 


104 50 


97 5 


10000 


107 10 


100 


10300 


nolo 


103 


10600 


11310 


106 


10900 


116 10 


109 


11200 


119 10 


112 


11500 


^2210 


115 


11800 


125 10 


118 


12200 


129 to 


122 


12500 


132 10 


125 


3551 2B0O 


13510 


128 


13200 


13910 


132 


13G00 


143 10 


136 


14000 


14710 


140 


14500 


162 10 


145 


15000 


157 10 


150 


15500 


162 10 


156 


16000 


167 10 


160 


16500 


17210 


165 


17000 


17710 


170 


17500 


182 10 


175 


18000 


18710 


180 


18500 


192 10 


185 


19000 


197 10 


190 


19500 


^0210 


195 


35520000 


207 10 


200 


53004000 


50 60 


40 


4120 


51 80 


41 2 


4250 


53 10 


42 6 
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TABLE 4 '0' RING HOUSING DIAMETER FOR AXIAL SEAUMG (STATIC) - Coofrf 


Sue Code 


Housing 


Nominal Diameter 


tf, 


rf.o 




4370 


54'30 


43 7 




4500 


55 60 


45 




4620 


56 80 


46-2 




4750 


58 10 


47 5 




4870 


59 30 


48 7 




6000 


60 60 


50 




5150 


62-10 


61 5 




5300 


63-60 


53 




5450 


6510 


54 5 




5600 


66 60 


56 




5800 


68 60 


58 




6000 


70-60 


60 




6150 


72 10 


6V5 




6300 


73 50 


63 




6500 


75-60 


65 




6700 


77 60 


67 




6900 


79 60 


69 




7100 


81 60 


710 




7300 


83 60 


73-0 




7500 


85 60 


75 




7750 


88 10 


77 5 




8000 


90 60 


80 




8250 


93 10 


82 5 




8500 


95-60 


86 




8750 


98 10 


87 5 




9000 


100 60 ' 90 1 




9250 


10310 


92 5 




9S0Q 


\Q5^0 


95 




9750 


10810 


97 5 




5301OD0O 


110 60 


10D 




103Q0 


113 m 


103 




10600 


116 60 


106 




10900 


119 60 


109 




11200 


122^0 f 112 1 




11500 


125 50 


115 




11800 


128 50 


118 




12200 


132 00 


122 




12500 


135 60 


125 




128C0 


138 60 


128 




13200 


142 60 


132 




13600 


146 60 


136 




14000 


150 00 


140 




53014500 


155 60 


145 




15000 


160 60 


150 




15500 


165 60 


1 155 




teooo 


W0'60 1 160 




16500 


175 60 1 165 




17000 


1S060 J 170 




17500 


18560 175 




18000 


190 60 1 180 




18500 


195 60 , 185 




19000 


200 60 1 90 




19600 


205 60 


195 




53020000 


210 60 


200 




20600 


216 60 


206 




21200 


222 60 


2ia 




21800 


228*60 


218 




22400 


234 60 


224 




23000 


240 60 


230 




23600 


246 60 


236 




24300 


253 60 


243 




25000 


260 60 


250 




25800 


268-60 


25S 




26500 


275 00 


265 




272Q0 


282 60 


zn 




28000 


290 60 


280 




29000 


300 QO 


290 




30000 


310 60 


300 
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TABLE 4 'O'-RING HOUSING DIAMETER FOR AXIAL SEALIMG (STATIC) - Contd 


'O'-Ring 
Size Code 


Housing 


Nominal Dtameter 


rf. 


rfi. 


30700 


317'60 


307 


31500 


32560 


316 


32500 


33560 


325 


33500 


345'60 


336 


34500 


355 60 


345 


35500 


365-60 


355 


36500 


37560 


365 


37500 


385*60 


375 


38700 


397*60 


387 


63040000 


41060 


400 


70020600 


220 


206 


21200 


226 


212 


2taoo 


232 


218 


22400 


238 


224 


23000 


244 


230 


23600 


2B0 


236 


24300 


257 


243 


25000 


264 


250 


25800 


272 


258 


26500 


279 


265 


27200 


286 


272 


28000 


294 


280 


29000 


304 


290 


30000 


314 


300 


30700 


321 


307 


31500 


329 


315 


32500 


339 


325 


70033500 


349 


335 


34500 


359 


345 


35500 


369 


365 


36500 


379 


365 


37BO0 


389 


375 


38700 


401 


387 


40000 


414 


400 


41200 


426 


412 


42500 


439 


425 


43700 


451 


437 


4500C 


464 


450 


46200 


476 


462 


47500 


489 


475 


48700 


501 


487 


50000 


514 


500 


51600 


529 


515 


63000 


544 


530 


54500 


559 


545 


56000 


574 


560 


58000 


S94 


580 


60000 


614 


600 


61500 


629 


615 


63000 


644 


630 


66000 


664 


650 


67000 


684 


670 



TABLE 5 O-mNG HOUSING DIMENSIONS FOR AXIAL SEAUNG 

( CJMJS0 4.1 and Fig. 3A s/td 3b ) 

All dimensions in millimotres. 



-Ring Cross 


Housing Depth 


Housing Width 


Cornsr Radii 


Edge Radii 
'I 


180 
2-66 
3B6 
6-30 
7-00 


128 
1-97 
275 
4-24 
6-72 


26 
3-8 
5-0 
7-3 
9-7 


06 
0-5 
10 
10 
10 


0-1 -0-3 
0-1-0 3 
0-2-0 4 
0-2-04 
0-2-0-4 
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4.2 Method of calculating housing dimensions for axial sealing (static) apphcation- 
rfg nominal = tf, nominal + 2 d^ nominal (internal pressure) 
rfio nominal = rfi nominal (external pressure) 

5. O' Ring Size Selection 

5.1 Tables 1 and 4 detail the range of component diameters withm which each 0' ring to IS : 9975 
(Part 1)-1981 will operate within specific stretch (or compression) conditions 

6. Design Criteria 

6.1 Housing dimensions have been derived from consideration of such design criteria as: 

'0' ring stretch or compression cross section reduction, 
'O' ring squeeie, and 
'0' ring swell. 

This Part deals with these criteria and indicates the maximum allowable limits within which they 
have been ;inplied 

6.2 '0' Ring Stretch {or Compression) 

6.2.1 Piston housings {see Fig 1 ) 

Only stretch of an '0' rmg inside diameter has been permuted, that is. a clearance between rf, and 
cfi id not permitted. 

Minimum stretch = 

Thus, smallest permitted rfj = tfi Wax 

Maximum stretch = X percent (shown in Table 6) 

— Largest permitted d, — d. Mm ^ -q^ 
~ di Mm 



or largest permitted d, =^ rf, Min |l + - - - ] 



TABLE 6 MAXIMUM STRETCH X PERCENT OF DIAMETER d. 



Application 


'0' Ring Inside 
Diameter d^ mm 


Maximum 
Stretch 

X 
Percent 


From 


To 


Reciprocating 
and static 


8-00 

14^0 

400 

100 

206 


132 

38*7 

97'5 

200 

2500 


8 

e 

5 

4 
3 


Static only 


2580 
4t2'0 


4000 
6700 


3 
2 



6.2.2 Piston rod housing {see Fig. 2) 

Only compression of an '0' ring outside diameter has bean permitteed, that is, a clearance 
between d, and {d^ + 2 dt) is not permitted. 
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Mtnimum compression 
Thus largest permitted d^ 

MaKfmum compression 



or smallest permitted d^ 



^0 



rfi Min -^ 2 d^ Mm 
■ y percent ( showri in Table 7 ) 
( tfi Max 4- 2 rf; Max ) — s malle st permi t ted d^ 



{d. Max + 2cr, Max) 



X 100 



TABLE 7 MAXIMUM COMPRESSION V PERCENT OF OUTSIDE DIAMETER {d, -^ 2d^) 

( Oause 6 2 2} 



Application 


'0' Ring Inside Diameter 
cf^ mm 


Max Percentage 
Compression 




From ' To 


Recfprocai/ng and 
static 


8 00 

10-60 

25 80 

61 50 

128 00 


100 

25 

60 

125 

250 


8 
6 
5 
4 
3 


Sfanr only 


258 00 


670 00 


2 



6 3 '0' Ring Cross SGct/on Redact/on 



6.3 1 Where '0' rings are stretched there is a reduction in cross section This can be calculated as 
follows 



Maximum reduction jo cross section = 



d, Mm 

' "lO" 



6_^ d:, Ma x - d. Mm 
d^ Min 



6,3-2 In Table 8 the maximum cross section reduction values are given for '0' rings of standard 
cross section and diameter range specified in IS 9975 ( Part 1 )'1981 



TABLE 8 MAXIMUM CROSS SECTION REDUCTION 

AM dimensions in millimetres 



'0' Ring Cross Section 
Diameter cf_ 


.- - - . 

'0' Ring Inside Diameter 
Range d^ fmm) 


/Wax Cross Section 
Reduction 


From 


To 


1 eo 


60 
140 


13'2 

17 


t19 
103 


2 65 


140 


38 7 


0-154 


3 55 


180 

40 
100 


38-70 

97 50 
200 00 


0-207 
0-189 
169 


5 30 


40 
100 
206 


97 5 

200 
400 "0 


283 

253 
0219 


roo 


206*0 
4120 


400 
6700 


0-291 

0-237 



12 



IS : 9975 ( Part 3 ) - 1984 



6 4 '0 Rtng Squeeze 



6.4.1 The graphs ( see Rg 4A, 4B and 4C) show the minimum and maximum percentage squeeze 
values used to calculate housmg depths t, and f, for diametral seahng and axial sealing 



PISTON SEALING 



PISTON ROD SEALING 




3 L S 
dj , mm 

STATfC RACIAL 
FIG 4A 
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FIG 4B 



AXIAL SEALING 
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— 


2 15 

LU 

^ 10 


~ ^ ►_ i_ f_ , 


--L 


k 


S 5 


. _ ___, 




' 






i \ 



1 2 



3 L 5 
STATIC AXfAL 



FIG 4C 



64 2 These squeeze values compenbate for stretch, cross section reduction, metal tolerances, and 
ensure adequate seaiinq under normdl operating conditions However, there may be special apphcations 
v^^here this squeeze should be increased or reduced by moditymg the housing depth to achieve best 
sealing conf iguratiofi which may be agreed to between the manufacturer and the user 

6 5 '0 Ring Swell 

6 5 1 Since '0 ring materials may absorb bome amount o^ flu^d when subjected to coritaci w;th the 
fluid the compatibility Will vary with different fluids Hence, the ^0' ring housing should be capable 
of absorbmg the ring swell from the fluid and the rmg expansion at increased temperatures 

6 52 Therefore volumetric swell of 15 percent has been applied to the calculations to derive the 

hou&ing width dimension b^ and t 

6 5 3 An '0 ring material showing less swell is recommended for dynamic applications while 
volumetric swell of 15 percent should only occur m static applicators 
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APPENDIX A 

( Chuse 3.5 ) 
CALCULATION OF HOUSING DIMENSIONS 

A-1. The housing dimensions and component diameters for appropriate 0' ring sizes to IS : 9975 
( Part 1 )-198l can be taken direct from Tables 1 , 2, 4 and 5. For sizes other than those specified in 
IS : 9975 ( Part 1 )*1981 the following calculation procedure may be adopted to find out the housing 
dimensions. 

A-2. Piston rod sealing ( see Fig 2). 
Example 
Piston rod diameter d^=- 100 mm 

A'2.1 Selection oi 'O'-fing 53010000 

( range 98 67 to 100 31 Refer Table 1 ) 

A-2.2 Groove diameter </> minimum 

rf, Min = rf, Mbx + 2 f , ( s&e 3.5 ) 
i,M3X= 10031 mm 
^ = 4 36 mm 

cf,M/n - 100 31 + 2 X (4 36) 
= 109 03 mm 

A-2.3 Groove width ti 

^ = 7'f ^o'' {^ee Table 2) 

A-3. Piston sealing ( Fig, 1 ) 

Example 

Bore diameter rfi ^100 mm 

A-3.1 Selection of 'O'-nng 53008750 

size range 97 1 4 to 99 37 { see Table 1 ) 

A-3. 2 Groove diameter rfg maximum 

dt Max - d^ Mm - 2 /, (^ee 3.5 ) 
rfi Min = 97 1 4 mm 
fi =-4 19 mm 

<f,Max^ 9714 - 2 x (4'19) 
= 88 76 mm 

A-3.3 Groove width bi 

bi =-= 7 K +g 2E ( see Table 2 ) 

Note — Where a choice ol mofe than one cross sectign is available, it should be noted that larger cross sections 
are to be preferred, on grounds of reduced susceptibility to twist on assembly or during operation, on grounds of 
improved compressjon set resistance and better operation at *ow ternpeiatures, AI*»o, the O'-rmg tolerances have lesser 
mf luence, the larger the cross sectional diameter. 

EXPLANATORY NOTE 

This standard provides recommended design cntena and housmg d*mens»ons for 'O'-nngs. 

The Conduions considered to formulate the design criteria are also described. 

In preparation of this standard considerable assistance has been derivea from the following 
sources: 

1. ISO/DP 3601/1) Fluid systems 'O'-rings, Part II Design criteria for standard applications 
International Organization for Standardization ( ISO). 

2. BS 1806 : 1962 Specification for dimensions of toroidal sealing: Rings ('0 seals and their 
housings) British Standards Institution 

This standard is the third in the series related to 'O'-rlngs. The other standards are- 
Part 1 Dimensions 

Part 2 Material ^ their selection and quality acceptance criteria 
Part 3 Terminology and definitions of terms 
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